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This paper is the first systematic review on the role of ongoing task load in prospective remem-
bering, which was conducted according to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA). Forty articles published between 1995 and 2020 were included. They 
evaluated prospective memory (PM) performance (i.e., the ability to remember to execute a de-
layed intention) in adult samples aged between 19 and 50 years old when the PM cue appeared 
under cognitively demanding conditions. The results revealed that people are more likely to fail to 
remember to perform a delayed intention at the appropriate circumstances or time in the future 
when their cognitive resources are taxed by demanding ongoing activities. We conclude the review 
by highlighting that the degree of working memory and executive resources seems to account for 
some of the discrepant findings and by proposing directions for future research.
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A common real-life demand is remembering to perform a specific 
task after some delay, termed prospective memory (PM; Einstein & 
McDaniel, 1990; Loftus, 1971). Prospective memories are often formed 
and executed during other ongoing activities. Therefore, one must fre-
quently be able to manage PM requirements alongside the demands 
of those background tasks - which can be difficult if the ongoing task 
(OT) processing is cognitively demanding, for instance, taking inter-
mittent medicines while preparing a challenging meeting presentation 
while also attending a dental appointment in the middle of the after-
noon. In such cases, the vital role of PM is most vividly evident when 
we experience some lapses, such as forgetting to take those medicines 
at the appropriate times.
Prospective remembering is effortful by recruiting cognitive re-
sources that enable a complex balance between executing an intention 
and maintaining simultaneous ongoing tasks (Einstein & McDaniel, 
1996; Ellis, 1996; Kliegel et al., 2002). More specifically, apart from 
episodic memory, attentional and executive processes are required to 
recognize the appropriate contextual signals (e.g., seeing the medica-
tion box) without an explicit prompt to recall or act upon the intention. 
These processes are also required to manage PM processes within the 
context of concurrent activities that may offer distractions (Einstein & 
McDaniel, 1996; Ellis, 1996; Kliegel et al., 2002). Moreover, executive 
functions such as inhibitory and task-switching abilities are essential to 
disengage from the OT and to interrupt it when the PM cue is detected 
or at the proper time (e.g., McDaniel et al., 1998; Schnitzspahn et al., 
2013; Scullin et al., 2010). In this sense, PM intentions may be recalled 
by the association to a specific event that acts as a cue (i.e., event-based 
PM, EBPM, tasks; e.g., “I have to take the first shot with the breakfast”); 
or actively retrieved from memory at a specific time (i.e., time-based 
PM, TBPM, tasks; e.g., “I have to take my allergy medicines at 4:30 
p.m.”). An extensive body of literature has investigated how do people 
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successfully initiate EBPM and TBPM retrieval at the appropriate mo-
ment (e.g., Anderson & McDaniel, 2019; Einstein et al., 1998; McDaniel 
& Einstein, 2000; Shelton & Scullin, 2017; Smith, 2003; Smith & Bayen, 
2005). Time-based PM tasks place greater demands on self-initiated 
processes compared to EBPM tasks as they require active monitoring 
for the passage of time.
Theoretically, the preparatory attention and memory processes 
(PAM) theory holds that PM is dependent upon the engagement of 
strategic monitoring of the environment that supports the detection 
of associated cues (Smith, 2003; Smith & Bayen, 2005). In this view, 
the realization of delayed intentions seems to always require the alloca-
tion of controlled executive resources. In turn, the multiprocess theory 
(MPT) suggests that an intention is spontaneously retrieved (Einstein 
& McDaniel, 2005) when the PM cue is salient (e.g., stands out per-
ceptually from the OT stimuli) or focal (i.e., the PM cue information 
may be easily decoded from the OT when there is a processing overlap 
between the PM and the OT). For example, while doing an account 
report at work we may need to actively search for some cues or review 
our intentions periodically in order to remember to take medicines. 
At other times, catching sight of the medicine box acts as an environ-
mental cue that triggers retrieval to take them. Still, it should be noted 
that even if the context may support an automatic noticing of the PM 
cue, resources are likely to be mobilized to select and interpret the con-
textually cued retrieved intention (Anderson et al., 2019; Einstein & 
McDaniel, 2010; McDaniel & Einstein, 2000). 
Overall, working memory (WM) and attentional executive 
resources are devoted to maintaining concurrent activities in an ac-
tivated state, while evaluating whether the responses are appropriate 
for other intended tasks to properly retrieve and execute previous 
planned intentions (e.g., Basso et al., 2010; Cohen, 2017; Einstein et al., 
1997; Engle, 2002; Kidder et al., 1997; Marsh & Hicks, 1998). Within 
a limited capacity system in which different goals may compete for re-
sources, a good deal of research has considered that PM retrieval might 
be influenced by differences in OT demands. Simply put, PM may be 
sensitive to the number of resources that are available when a cue is 
encountered. That is, when engrossed in a task, environmental cues 
that are related to previously established intentions are less likely to be 
noticed. For instance, we may not be able to monitor for the intention 
to take medicines or interrupt our ongoing activity to do so, because 
our cognitive resources are taxed by challenging annual accounts re-
port that we are required to complete at work.
When studying PM in laboratory settings, participants are com-
monly required to press a designated key whenever they see a target 
cue or after a specific period of time had elapsed while they are engaged 
in other ongoing activity (Einstein & McDaniel, 1990). To simulate 
highly demanding settings, the primary OT is made more challenging 
by increasing its difficulty (e.g., an n-back task with two levels of dif-
ficulty) or by introducing a secondary OT (e.g., signal the occurrence 
of two odd digits while performing a lexical decision task, LDT; e.g., 
Kidder et al., 1997; Marsh & Hicks, 1998; McDaniel & Scullin, 2010). 
In this review, we assume that OT difficulty can be determined by the 
amount of cognitive resources required to perform it. The more the 
ongoing activities recruit cognitive resources, the fewer resources are 
available to perform the PM task (Marsh & Hicks, 1998; Kidder et al., 
1997). 
Although it has been shown that individuals might be less likely to 
successfully remember to perform a PM task if they are busily engaged 
in demanding situations (e.g., Einstein et al., 1997, Experiment 1; 
Harrison et al., 2014, Experiments 2 and 3), some contradictory results 
have been reported (e.g., Harrison et al., 2014; Marsh & Hicks, 1998; 
Smith & Hunt, 2014). Importantly, examining the available literature 
hints at the idea that the mixed findings can be framed as differences 
in the amount of WM and executive resources that people must al-
locate to the OT and PM processing (Baddeley, 1996; Cohen, 2017; 
Engle, 2002). In other words, changing the difficulty of the OT via ma-
nipulation of short-term memory load without changing the executive 
control demands might be insufficient for affecting young adults’ PM 
performance (Marsh & Hicks, 1998). In line with this, studies that ma-
nipulated the retrieval context by asking participants to decide whether 
the colour of the words matches any of the colours shown on previous 
trials, or by asking them to monitor a string of background digits for 
the consecutive presentation of odd numbers showed that PM perfor-
mance was not particularly disturbed in these conditions (e.g., Horn et 
al., 2011; Smith & Hunt, 2014; Smith et al., 2012). 
Contrary to this, switching between task sets limits processing 
resources that are available for strategic monitoring, thereby reduc-
ing the likelihood of realizing a delayed intention (Marsh et al., 2002; 
McNerney & West, 2007). Likewise, in random generation tasks, peo-
ple are required to monitor their output for stereotypic sequences and 
plan changes in their strategy (Baddeley, 1986; Harrison et al., 2014, 
Experiment 2 and 3; McDaniel et al., 2008, Experiment 2). These find-
ings indicate that higher levels of OT task-switching, monitoring, or 
planning requirements may impose more cognitive control demands 
and, thus, PM may suffer due to overload. However, it should be noted 
that depending on other factors, such as PM cue salience or focality, 
PM performance may be enhanced despite OT difficulty (Trawle et al., 
2014). In line with the MPT, salient cues are likely to capture attention 
and prompt further processing, and, as a consequence, PM-related 
responses may be executed without much effort. 
Thus far, it is not yet clear which load conditions are more prone 
to influence PM performance. Therefore, the present systematic 
review aimed to (a) examine the prevalence of PM failures omission 
errors under demanding OT contexts; and to (b) synthesize the extent 
to which EBPM and TBPM tasks are affected by highly demanding 
ongoing activities. By having these two goals in mind, we intended to 
identify possible factors that could account for the discrepant findings 
already described in the literature (e.g., characteristics of the OT or 
the type of cognitive load manipulation, type of PM task, focality and 
salience of the PM cue) and, ultimately, to characterize which cogni-
tive load conditions are more susceptible to the occurrence of these 
memory failures. In line with this proposal, we were particularly in-
terested in OT load manipulations which are known to influence the 
availability of cognitive resources at the time of PM retrieval (see Meier 
& Zimmermann, 2015, for supporting evidence of different types of 
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load). Given the methodological heterogeneity across studies, we opted 
to systematically organize the selected articles as a function of the PM 
tasks (i.e., EBPM and TBPM) and OT manipulation (i.e., increasing 
OT difficulty, adding a secondary OT, and task-switching procedures).
METHOD
Search Strategy
This systematic review follows the guidelines of Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA, Moher et 
al., 2015). First, Scopus, PubMed, and Web of Science databases were 
searched, from the earliest available date to the end of April 2018, for 
the following descriptive verbal expressions: “prospective memory”, 
“prospective remembering”, “delayed intentions”, combined with “OT 
demand*”, “divided attention”, “cognitive load”, “working memory 
load”, “background activit*”, “load manipulation”, and “secondary de-
mand*”. The search was then updated to include articles published 
from 2018 until January 2020. Additionally, we hand-searched refer-
ence lists on the articles identified through the prior database search 
and relevant articles. This strategy was also used to include articles 
with task-switching paradigms since it has been demonstrated that 
switching between tasks involves more costs, and thus more cognitive 
load, than repeating the same task across time (Monsell, 2003). The 
first two authors worked independently, selected the articles at each 
stage of the review (identification, screening, and inclusion) by using 
Cochrane´s online software for systematic reviews, Covidence®. The 
authors resolved disagreements through discussion until a consensus 
was reached.
Eligibility Criteria
Included studies were required to meet the following criteria: (a) had 
experiments involving young and middle-age adults, (b) used EBPM 
or TBPM tasks, (c) tested PM performance as a dependent variable, 
(d) manipulated the cognitive load during the OT (i.e., by increasing 
OT difficulty, adding a secondary task or using a task-switching pro-
cedure), (e) embedded the PM cues in the OT, to ensure that resources 
were shared between those tasks, and (f) were published in a peer-
reviewed, English language journal. Hence, records in other languages, 
commentaries, narrative/qualitative reviews, editorials, book chapters, 
and abstracts were not considered for further analysis. The following 
exclusion criteria were also applied: (a) studies that manipulated the 
cognitive load of the PM cue (e.g., Ballhausen et al., 2017; Cohen, 
2013), as these conditions have been shown to affect OT performance 
(Meier & Zimmermann, 2015), (b) studies that included delay-execute 
conditions or activity-based PM tasks (i.e., the PM response had to 
be performed after a particular task has finished; Brewer et al., 2011), 
as PM cues did not appear during the OT, (c) studies that included 
clinical samples, as PM might be particularly affected in this context 
(e.g., Albinski et al., 2012), (d) studies that involved drug interventions 
and/or ingestion of substances (e.g., Rusted & Trawley, 2006), or that 
manipulated other factors including sleep (e.g., Barner et al., 2016), or 
that used neuromodulation techniques such as transcranial magnetic 
stimulation (e.g., Basso et al., 2010), (e) experiments that included 
children, adolescents, and older adults (e.g., Cheie et al., 2017; Zollig et 
al., 2007) given that previous research had demonstrated that PM fol-
lows an inverted U-shape developmental trajectory (Zuber & Kliegel, 
2019; Zimmermann & Meier, 2006). So, by including only young and 
middle-age adults, age effects were somewhat restricted to this devel-
opmental stage.
Selection of Studies
Figure 1 displays the PRISMA flow diagram showing a total of 356 
articles identified. We found 328 articles through the initial database 
search (i.e., 199 articles in Web of Science, 92 in Scopus, and 37 in 
PubMed) and 19 articles in an updated search since April 2018 to the 
end of January 2020 (i.e., 13 articles in Web of Science, four in Scopus, 
and two in PubMed). In addition, nine articles were identified through 
other sources (i.e., hand-searching reference lists). The articles were 
exported to Zotero® to eliminate duplicates (n = 72). Title and abstract 
screening led to the identification of 60 articles. The main reasons for 
exclusion at this stage were unrelated to PM or the inclusion of clini-
cal samples, children or elderly participants. In the case of any doubt 
concerning the application of the inclusion or exclusion criteria, the 
manuscripts were included in the “full-text reading” phase. After the 
full texts were screened, 40 articles were found to meet the inclusion 
criteria, and 20 articles were excluded (see details in Figure 1). Of note, 
we did not conduct a meta-analysis because the articles differed meth-
odologically in several ways (e.g., study design, OT, and PM tasks), 
which may lead to meaningless results according to Cochrane recom-
mendation for systematic reviews (Higgins & Green, 2011). Instead, 
results were organized and described following a systematic narrative 
approach.
Coding Procedure
For each article included in the systematic review, the following details 
were extracted for each experiment: the author(s) and year of publica-
tion, the number and mean age of the sample; design (between-subjects, 
within-subjects), the OT used and the number of trials and blocks; the 
PM task; the cue type (e.g., word; image; letter), including whether the 
cue was specific or categorical (i.e., a specific word or a word from the 
animal category), the number of cues; cue focality (focal; non-focal), 
that is, the degree of overlap between the processing required by the 
PM cues and the OT1, cue saliency, that is, the distinctiveness of the 
cue in relation to the OT (e.g., PM cue stands out perceptually from 
the OT stimuli), data regarding the PM performance (accuracy) and 
OT performance (accuracy and response times - RTs), and key findings 
that summarize how the load manipulation influenced both PM and 
OT performance. The information was initially extracted by the first 
author and then thoroughly reviewed by the second author. Finally, it 
was organized by the type of PM task (EBPM and TBPM) and by the 
type of OT load manipulation (increasing the primary OT demands, 
adding a secondary OT, or task-switching procedures).
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RESULTS
To date, 40 articles met our research criteria in examining the role 
of OT load on prospective remembering. The SCImago Journal and 
Country Rank was used as an indicator of visibility in scientific do-
mains by ranking the journals in which articles were published. The 
articles were published in journals with different quartiles: 22 in Q1 
journals, 16 in Q2 journals and two in Q3 journals. These quartiles 
also indicated that most articles were published in higher impact fac-
tor journals. The earliest work with a direct association with cognitive 
load and PM was published by Einstein et al. (1995). Moreover, 22% 
of the records (n = 8) were published between 1995 and 2000, 46% (n 
= 17) were published between 2001 and 2010, and 38% (n = 15) were 
published between 2011 and 2020.
The 40 published articles, containing a total of 62 experiments, 
differed methodologically in several ways. Most of the experiments 
investigated EBPM tasks (56/62) rather than TBPM tasks (7/62). Since 
only three studies assessed the role of the OT load on PM commission 
errors, we decided to discuss these findings and suggest future work in 
the Discussion section. Thus, in the following sections, we describe the 
results (a) regarding EBPM tasks and TBPM tasks according to (b) the 
OT manipulation (i.e., increasing the primary OT demands, adding 
a secondary OT, or using a task-switching procedure). To shed some 
light on how increasing demands influence PM performance, we clas-
sified studies according to how the task demands were manipulated 
(i.e., WM tasks increasing storage or executive function demands, 
reasoning tasks, long-term memory, LTM, and other tasks). Lastly, we 
detail some other relevant features that seem to modulate the occur-
rence of PM omission failures. 
Event-Based Prospective Memory 
Tasks
INCREASING PRIMARY ONGOING TASK DEMANDS
Some experiments directly manipulated the difficulty of the pri-
mary OT, that is, they increased the cognitive demands required to 
perform the ongoing activities in which the PM cues were embed-
ded (see Table 1). In five experiments the OT load was manipulated 
by requiring WM storage demands, that is, using a colour-matching 
task in which participants had to decide whether the colour of a word 
matched any of the colours shown on previous trials. In such cases, no 
differences were found between groups with different levels of OT dif-
ficulty despite the fact that focal and specific PM tasks were used (i.e., 
pressing a keyboard key when target words appear; Horn et al., 2011; 
FIGURE 1.
PRISMA flow diagram of the articles included in the review.
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TABLE 1.  
Experiments on the Effect of Cognitive Load in Event-Based Prospective Memory Omission Errors, by Varying Ongoing Task Difficulty
Experiment






Horn et al., 2011–1 64 (n/a) Color-matching task =  % and RTs
Horn et al., 2011–2a 27 (n/a) Color-matching task =  % 
Horn et al., 2011–2b 29 (n/a) Color-matching task =  % 
Smith et al., 2012 29 (n/a) Color-matching task =  %
Smith & Hunt, 2014 100 (19.3; .12) Color-matching task =  %
Otani et al., 1997–1 60 (n/a)
HL: six words repetition; LL: three words repetition; NL: articulatory 
suppression task
=  % 
Otani et al., 1997–2 60 (n/a)
HL: six words repetition; LL: three words repetition; NL: articulatory 
suppression task (15 s per trial)
=  % 
Kidder et al., 1997 90 (19.6; 2.1) Recall words at unpredictable intervals   % 
WM executive processing
Fronda et al., 2020 21 (29; 8) Mental arithmetic task =  %
Lewis-Peacock et al, 2016 25 (23.2; n/a) N-back test and lexical decision task   %
West et al., 2006 18 (n/a) N-back test (letters) =  % and RTs
West & Bowry, 2005 18 (19.78;.81) N-back test (letters)   % and RTs
Barutchu et al., 2019 28 (25.04; 4.25) N-back test (letters) =  FA
Möschl et al., 2019 80 (21.79; 3.16) N-back test (letters)  n/a
Marsh & Hicks, 1998–1 54 (n/a) Star counting task   % 
Other tasks
Lee & McDaniel, 2013 112 (n/a) Anagram task =  % and RTs
Rendell et al., 2007–2 60 (20.1; n/a)
Face-naming task (HL = recall the names of famous faces + write words 
beginning with a specific letter; LL = estimate the age of faces + write comments)
= =
Gonneaud et al., 2011
YA: 29 (24.3; 4.5)
MA: 20 (51; 7)
Mental addition task = n/a
Stone et al., 2001–1a 28 (n/a) Planning aircraft routes through a circuit of waypoints   % 
Stone et al., 2001–1b 28 (n/a) Planning aircraft routes through a circuit of waypoints   % 
Note. WM = Working memory; PM = Prospective memory; OT = Ongoing task; HL = High load; LL = Low load; NL = No load; YA = Younger 
adults; MA = Middle-age adults; FA = False alarms;  = Worse performance; = Similar performance; n/a = not available.
Smith et al., 2012; Smith & Hunt, 2014). The same pattern was revealed 
by Otani and et al. (1997) that used a task with three levels of storage 
demand, that is, participants were asked to perform an articulatory 
suppression task and repeat three or six previously presented words. 
Conversely, even though Kidder et al. (1997) did not observe a dec-
rement in identifying PM cues by increased WM storage (i.e., asking 
participants to recall words at unpredictable intervals), the qualitative 
processing required to identify the cue (i.e., press a key whenever a 
background pattern appears) differed from that required to perform 
the OT. Also, some other studies did not find a PM impairment when 
an LTM task (Rendell et al., 2007, Experiment 2) or a semantic process-
ing task (Lee & McDaniel, 2013) were used. 
By contrast, increasing the OT requirement of WM and attentional 
executive resources had a deleterious effect on the ability to execute a 
delayed intention. Lewis-Peacock et al. (2016), and West and Bowry 
(2005) used an n-back task. The former instructed participants to 
judge if the lexical status of a current probe matched one of the probes 
presented one or two trials before (1-back and 2-back, respectively). 
In the latter, participants judged whether a letter was repeated 1- or 
3-items back in a list. The same impairment pattern of results was 
found recently by Möschl et al. (2019). It is worth noting that West et 
al. (2006) also asked participants to perform a demanding n-back task. 
Nonetheless, PM retrieval may have been promoted by the salient and 
focal PM cue used in their study (i.e., pressing the “V” key when target 
letters appear while performing an n-back letters task), ensuring suc-
cessful PM. Moreover, Marsh and Hicks (1998, Experiment 1) asked 
participants to count stars forward and backward to increment or dec-
rement a running total, respectively. As this task required inhibiting 
one cognitive process in order to activate another, the authors found 
a PM impairment. Likewise, performing demanding planning tasks 
during the retention interval seems to limit the resources that can be 
devoted to the PM task (which, in the current case, also required plan-
ning skills) and, henceforth, participants fail to successfully perform 
the planned intention (Stone et al., 2001). 
ADDING A SECONDARY ONGOING TASK
Some studies added a secondary OT in order to mimic complex 
daily situations (see Table 2). First, in line with previous findings, sig-
nalling the appearance of three consecutive tones of the same pitch 
(tone-monitoring WM task) or the occurrence of two/three consecu-
ADVANCES IN COGNITIVE PSYCHOLOGYRESEARCH ARTICLE
http://www.ac-psych.org2020 • volume 16(3) • 228-241233
TABLE 2.  
Experiments on the Effect of Cognitive Load in Event-Based Prospective Memory Omission Errors, by Adding a Secondary Ongoing Task




Harrison et al., 2014–1 56 (n/a) Digit-monitoring task Lexical decision task =  % and RTs
McDaniel et al., 1998–3 30 (n/a) Digit-monitoring task Pleasantness rating task   RTs
McGann et al., 2002–1 48 (n/a) Digit-monitoring task Sentence validity task  =
McGann et al., 2002–2 48 (n/a) Digit-monitoring task Readability rating task = =
McGann et al., 2002–3 96 (n/a)  Digit-monitoring task
Readability rating task 




McDaniel et al., 2004–2 63 (n/a) Digit-monitoring task Word-rating task  n/a
McDaniel et al., 2008–1 34 (n/a) Digit-monitoring task Word-rating task = n/a




Einstein et al., 1997–1 64 (19.43; n/a) Digit-monitoring task Word-rating task   n/a
Einstein et al., 1997–2 64 (19.50; n/a) Digit-monitoring task Word-rating task  = n/a
Van den Berg et al., 2004–2 80 (22; 5.3)
Random interval generation task 
(fixed or random tapping intervals)
Short-term memory task 
+ sentence construction task
=  %
Boywitt et al., 2015–1 73 (21.86; 2.15) Tone-monitoring task Lexical decision task =  % and RTs
Rummel et al., 2016–2 68 (n/a) Tone-monitoring task Word-categorization task = = % and RTs
Marsh & Hicks, 1998–4 36 (n/a)
Visuospatial task (sequential 
tapping task)
Short-term memory task  = %
Marsh & Hicks, 1998–5 36 (n/a) Visuospatial task (colored square task) Short-term memory task = = %
Marsh & Hicks, 1998–3 36 (n/a) Rehearse aloud monosyllabic words Short-term memory task =  %
Van den Berg et al., 2004–3 80 (21; 2.2)
Random interval generation task 
(fixed or random tapping intervals)
Short-term memory task 
+ sentence construction task
=  %
WM executive processing
McDaniel et al., 2008–2 128 (n/a) Random number generation Word-rating task   % and RTs
McDaniel & Scullin, 2010–2 72 (n/a) Random number generation task Category decision task   % and RTs
Harrison et al., 2014–2 56 (n/a) Random number generation task Lexical decision task   % and RTs
Harrison et al., 2014–3 64 (n/a) Random number generation task Lexical decision task   % and RTs
McDaniel & Scullin, 2010–1 64 (n/a) Random number generation task
Lexical decision task 
+ category decision task 
  % and RTs
Marsh & Hicks, 1998–2 54 (n/a) Random number generation task
Short-term memory task 
(auditorily) 
  %
Van den Berg et al., 2004–1 91 (21; 2.1) Random number generation task Short-term memory task = = %
Reasoning tasks
Logie et al., 2004 40 (21.50; 2.4) Arithmetic verification tasks




Bisiacchi et al., 2008–
comparison between 1 and 2
40 (n/a)
LTM task (Memorize items for 
future recall)
Picture-naming task   RTs
Einstein et al., 1995–3
YA: 36 (20.2; n/a)
MA: 28 (42.5; n/a)
LTM task (Hear a story for future recall) General knowledge questions = = %
Khan et al., 2008 80 (24.61; 3.01) LTM task (Hear a story for future recall) General knowledge questions  = %
d’Ydewalle et al., 1999 60 (19.35; n/a)
LTM task (Memorize continuously the 




Note. WM = Working memory; PM = Prospective memory; OT = Ongoing task;  = Worse performance; = Similar performance; YA = Younger 
adults; MA = Middle-age adults; n/a = not available.
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tive odd digits (digit-monitoring WM task) while performing a pri-
mary verbal OT and holding a focal intention to press a designated 
key when target words appeared, revealed no statistically significant 
between-group differences in PM performance (Boywitt et al., 2015, 
Experiment 1; Rummel et al., 2016, Experiment 2). Indeed, in the 
study by Marsh and Hicks (1998), the authors only reported lower PM 
performance using a visuospatial task when it demanded more central 
executive resources.
Additionally, a deleterious effect on PM performance was re-
ported in experiments adding a secondary random number genera-
tion task (Harrison et al., 2014, Experiments 2 and 3; Marsh & Hicks, 
1998, Experiment 2; McDaniel et al., 2008, Experiment 2; McDaniel 
& Scullin, 2010, Experiment 1 and 2; van den Berg et al., 2004, 
Experiment 1). In such cases, participants were asked to perform a 
primary verbal task (i.e., word-rating and LDTs) while also generat-
ing random numbers, along with the intended action to press a key 
whenever some words appeared (i.e., a specific and focal PM cue). A 
similar finding was reported by Logie et al. (2004) when participants 
were asked to say animal when target images were presented, while 
watching a video and performing a concurrent reasoning task. Finally, 
experiments adding an LTM task showed inconsistent results: two of 
them indicated a disruptive effect on PM performance (Bisiacchi et 
al., 2008; Khan et al., 2008), while the others did not (d’Ydewalle et 
al., 1999; Einstein et al., 1995, Experiment 3). It is noteworthy, how-
ever, that three of the previous experiments (d’Ydewalle et al., 1999; 
Einstein et al., 1995, Experiment 3; Khan et al., 2008) did not clearly 
show an effective load manipulation as similar OT performance was 
obtained across groups.
TASK-SWITCHING PROCEDURES
The results concerning task-switching, that is, when participants 
had to engage in a single task versus when they had to switch between 
distinct activities, are shown in Table 3. Given that switching between 
different tasks is more demanding than repeating the same task across 
time (Monsell, 2003), the comparison between these experimental 
conditions is a way of exploring how cognitive load may affect PM 
performance (Pereira et al., 2018). All task-switching studies included 
here used an OT involving semantic processing. As a main finding, 
most of them revealed that young adults performed poorly in the 
EBPM task when they had to switch between tasks relative to when 
they had to repeat the same task (Marsh et al., 2002; McNerney & 
West, 2007; West et al., 2011, Experiment 1). Even so, Pereira et al. 
(2018) did not find a PM impairment. 
Also, most of these experiments used focal and non-salient PM 
cues (i.e., press a designated key when target words appear while mak-
ing judgments; Marsh et al, 2002; McNerney & West, 2007; West et 
al., 2011, Experiment 1). Even though focal PM cues were utilised, 
these experiments revealed a lower PM performance when partici-
pants were required to switch between tasks compared to when they 
were engaged in a single task (see Tables S1-S3 in the Supplementary 
Material).
OTHER RELEVANT FACTORS
Besides the type of cognitive load manipulation (i.e., increasing 
the difficulty of the OT; adding a secondary OT; task-switching), other 
factors to consider are the type of design used to operationalize such 
manipulation (i.e., between-subjects or within-subjects design), focality 
of the PM cue (i.e., focal or non-focal), and PM cue salience (i.e., salient 
or non-salient). In this regard, the effect of demanding OTs on EBPM 
omission errors was reported in both experiments using between-sub-
jects (e.g., Logie et al., 2004; Marsh & Hicks, 1998, Experiments 1 and 3; 
McGann et al., 2002) and within-subjects designs (e.g., Harrison et al., 
2014, Experiment 3 and 4; McDaniel et al., 2008; West & Bowry, 2005). 
Given that focal and salient PM cues have been shown to promote 
an automatic retrieval of the delayed intentions, leading to a better PM 
performance (McDaniel & Einstein, 2000), it was expected that PM 
performance under demanding conditions would be protected by us-
ing focal and salient PM cues. Although only a small number of studies 
fulfil these criteria, the ones available reported no PM impairment 
under complex task processing when both criteria were met (Boywitt 
et al., 2015; West et al., 2006). Still, salient and focal PM cues did not 
help to accurately perform a delayed intention in complex situations 
requiring WM and attentional executive processes (Harrison et al., 
2014, Experiment 3). This finding, however, requires further examina-
tion in future studies and should be interpreted with caution as only a 
few experiments used salient and focal PM cues. Taken together, the 
evidence in this domain remains scarce, and more studies are needed 
to explore possible interactive effects between the focality and/or the 
saliency of the PM cue and the OT load.
SUMMARY OF EVENT-BASED PROSPECTIVE MEMORY 
TASK RESULTS
To date, 26/56 experiments that used EBPM performance under 
demanding conditions showed a PM decrement, and 30/56 did not. 
There is substantial evidence suggesting a deleterious effect on young 
adults´ ability to execute a delayed intention when there is an increase 
in the primary OT difficulty, when a secondary task is added, or when 
participants are required to engage in task-switching conditions. The 
critical element that appears to be shared by the former tasks is the 
requirement of WM attentional executive resources during the OT 
processing. Conversely, increasing the demands of the ongoing ac-
tivities by overloading the WM storage does not seem to impair PM 
performance. Moreover, although salient and focal cues seem to sup-
port PM performance under demanding conditions, they do not help 
accurately perform a delayed intention in complex situations such as 
the ones implying WM executive processes.
Time-Based Prospective Memory 
Tasks
Table 4 shows data regarding omission errors in TBPM tasks. Results 
demonstrate an impaired PM performance with reasoning tasks 
(Martin & Schumann-Hegsteler, 2001) or by adding a secondary arith-
metic verification task (Logie et al., 2004) while monitoring to press 
the spacebar or to change the protocol sheet every three minutes, re-
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spectively. In contrast, d’Ydewalle et al. (1999) and Einstein et al. (1995, 
Experiment 3) also added a secondary task, yielding nonsignificant 
differences in PM performance. Even so, the OT performance did not 
differ across groups which may suggest that the ongoing manipulation 
did not increase the cognitive load to the point of affecting the ability 
to carry out the intended action. As an alternative, it could be the case 
in other experiments that participants maintained a stable OT execu-
tion by dampening their PM task response. Thus, PM performance was 
significantly affected due to a trade-off between PM and OTs (Khan et 
al., 2008; Logie et al., 2004).
Moreover, when the effect of OT load was observed, it was irrespec-
tive of the experimental design (between-subjects: Logie et al., 2004; 
Martin & Schumann-Hengsteler, 2001; within-subjects: Khan et al., 
2008; see Table S4 in the Supplementary Material). Also, it is worth 
mentioning that the analysis of time-checking frequency revealed 
that participants check the clock to remind themselves about the PM 
task more often in low-load conditions than in high-load conditions 
(Gonneaud et al., 2011; Khan et al., 2008). 
SUMMARY OF TIME-BASED PROSPECTIVE MEMORY 
TASK RESULTS
Overall, the same pattern of PM impairment was found in 3/7 
experiments that investigated TBPM task performance under cogni-
tively demanding activities. That is, regardless of OT manipulation, PM 
performance was hindered if participants were cognitively overloaded 
by ongoing activities that were more demanding in terms of executive 
WM resources.
DISCUSSION
The present review aimed to synthetize the large body of literature 
on the role OT demands on PM performance and to interpret those 
TABLE 3.  
Experiments on the Effect of Cognitive Load in Event-Based Prospective Memory Omission Errors in Task-Switching Paradigms
Experiment





Marsh et al., 2002–1 and 2 157 (n/a)
Judgment word task (Experiment1: Long E-sound vs. animacy judgment; 
Experiment 2: Count the number of syllables vs. invert interchanged letters)
  RTs
McNerney & West, 2007–1 20 (20.22; n/a) Judgment word task (noun or verb vs. 1 or 2 vowels)   RTs
McNerney & West, 2007–2 32 (19.78; n/a) Judgment word task (noun or verb vs. 1 or 2 vowels)   RTs
McNerney & West, 2007–3 26 (19.39; n/a) Judgment word task (noun or verb vs. 1 or 2 vowels)   RTs
West et al., 2011–1 24 (21.70; 7.38) Judgment word task (noun or verb vs. 1 or 2 vowels)   % and RTs
West et al., 2011–2 21 (19.55; 1.19) Judgment word task (noun or verb vs. 1 or 2 vowels) =  RTs
Pereira et al., 2018 32 (21.75; 4.30) Lexical decision task + capital decision task =  RTs
Note. PM = Prospective memory; OT = Ongoing task;  = Worse performance; = Similar performance.
TABLE 4.  
Experiments on the Effect of Cognitive Load in Time-Based Prospective Memory Omission Errors 
Experiment
Sample N  
(age-M; SD)
Ongoing task Secondary ongoing task
Key findings
PM OT
Experiments varying ongoing task difficulty
Martin & Schumann-
Hengsteler, 2001
90 (24.0; 3.77) Mastermind task -  
Gonneaud et al., 2011
YA: 29 (24.3; 4.5)
MA: 20 (51; 7)
Mental addition task - = n/a
Fronda et al., 2020 21 (29; 8) Mental arithmetic task - =  %
Experiments adding a secondary ongoing task
Khan et al., 2008 80 (26.41; 3.01) General knowledge questions Hear a story for future recall  =
Einstein et al., 1995–3
YA: 36 (20.2; n/a)
MA: 28 (42.5; n/a)
General knowledge and 
problem-solving questions
Hear a story for future recall = =
Logie et al., 2004 40 (21.05; 2.4)
Long-term memory task (video 
watching for future questions)
Arithmetic verification task  n/a
d’Ydewalle et al., 1999 60 (19.35; n/a)
Questions answering vs. face-
identification task
Short-term memory task  
(memorize continuously the 
general theme of the last five 
questions)
= =
Note. PM = Prospective memory; OT = Ongoing task;  = Worse performance; = Similar performance; YA = Younger 
adults; MA = Middle-age adults; n/a = not available.
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findings while considering the nature of the OT load manipulation in 
order to identify directions for future research. There were two main 
findings. First, resource-demanding OT processing may pose serious 
threats to the execution of delayed EBPM and TBPM intentions (e.g., 
Harrison et al., 2014; Lewis-Peacock et al., 2016; Logie et al., 2004; 
McDaniel & Scullin, 2010). Second, it seems that the efficiency of PM is 
likely disturbed the more the OT recruits WM and executive resources 
(Marsh & Hicks, 1998).
Prospective Memory Omission 
Errors: Increasing Ongoing Task 
Complexity Impairs Prospective 
Memory Detection
The evidence presented so far indicates that we are likely to forget to 
perform a previously planned intention whilst engaged in resource-
demanding concurrent activities (see Figure 2). First, regarding 
EBPM tasks, OTs involving greater monitoring (e.g., arithmetic task, 
visuospatial monitoring, counting, and random number generation) 
or planning component affected PM performance (Lewis-Peacock et 
al., 2016; Harrison et al., 2014, Experiments 2 and 3; Marsh & Hicks, 
1998, Experiment 2; McDaniel et al., 2008, Experiment 2; McDaniel 
& Scullin, 2010, Experiments 1 and 2; Möschl et al., 2019; Stone et al., 
2001; West & Bowry, 2005). These tasks likely overloaded WM and 
executive resources, particularly when participants were required to 
inhibit stereotypic sequences (e.g., 1-2-3, 2-4-6) while monitoring 
their output to comply with the randomness condition (Baddeley et 
al., 1998). These findings are consistent with prior research indicating 
that poor PM performance  is linked to impaired WM (Arnold et al., 
2015; Rose et al., 2010), planning (e.g., Shum et al., 2013), inhibition, or 
task-switching abilities (e.g., Schnitzspahn et al., 2013).
In contrast, the OT processing of visuospatial information (e.g., 
colour-matching task; Horn et al., 2011; Lee & McDaniel, 2013; Smith 
et al., 2012; Smith & Hunt, 2014; see Table 2) or the maintenance of 
verbal information (e.g., word study and recall; Otani et al., 1997) did 
not yield significant differences on PM performance between low- and 
high-load conditions. The same pattern was documented in those ex-
periments adding a digit-monitoring task to the primary OT (Boywitt 
et al., 2015, Experiment 1; Einstein et al., 1997, Experiment 2; Guynn 
& McDaniel, 2007; Harrison et al., 2014, Experiment 1; McDaniel et 
al., 2008, Experiment 1). In this case, although monitoring for odd 
numbers probably drew attentional resources, one could argue that this 
condition did not impose enough load on WM and executive abilities. 
Thus, this allowed for effective management of the available resources 
to accomplish the PM task. 
Moreover, the empirical evidence indicates that when the OT 
resource demands are varied within the context of a task-switching 
paradigm (i.e., with the idea that switch blocks would demand greater 
attentional resources than repetition of a single task across time) PM 
suffers (Marsh et al., 2002; McNerney & West, 2007; West et al., 2011). 
Yet, Pereira et al. (2018) did not replicate this result. In this case, the 
authors suggested that the cognitive load imposed by the two OTs used 
(i.e., perceptual task vs. LDT) may not have reached a similar level of 
demand as in previous studies. Thus, no effect on PM performance 
was detected in this case. The cognitive load imposed by task-switching 
conditions is based on the notion that additional cognitive processing 
resources are required to suppress responding to the OT and to execute 
the PM task. In this vein, McNerney and West (2007) argued that the 
effect of task-switching on PM might not result from the specific re-
quirement to switch between task sets (i.e., different judgments made 
from one trial to the next). Instead, it may arise from the requirement 
to manage multiple task sets that are held in WM to guide task per-
formance. For instance, in a task wherein participants must indicate 
whether a word is a noun or a verb or whether a word has one or two 
vowels, they must keep two different task sets online: The grammatical 
class task set, and the number of vowels task set. Arguably, this idea 
fits with the notion that increased load on central executive processes 
might contribute to the PM decrease in task-switching conditions.
FIGURE 2.
Schematic diagram showing the effect of ongoing task load on event-based and time-based prospective memory performance.  
PM = prospective memory; OT = ongoing task.
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Second, TBPM performance was also modulated by the demands 
imposed by the concurrent activities (Khan et al., 2008; Logie et al., 
2004). That is, the successful recall and enactment of TBPM intentions 
may be disturbed when the intentions are not being retrieved or avail-
able in WM, but also when the ease of disengagement from the OT 
is affected. Nevertheless, this result should be treated with caution as 
only a few studies using TBPM tasks were conducted. Both EBPM and 
TBPM performance appear be sensitive to the type of demands placed 
on the cognitive system when an intention-related cue is encountered. 
Given that TBPM tasks rely more on shifting abilities (Kliegel et al., 
2003) and on controlled and costly monitoring processes than EBPM 
tasks (Henry et al., 2004), it would be reasonable to assume that TBPM 
(as opposed to EBPM) tasks might be more affected by manipulations 
on OT load. Still, the dearth of evidence regarding the comparison be-
tween TBPM and EBPM performance (e.g., Fronda et al., 2020; Khan 
et al., 2008) highlight the need to further test this hypothesis. 
Lastly, in addition to the overall demands that are required by 
an OT, we now consider how those processing manipulations inter-
act with the processing that would be required to identify a PM cue 
(Marsh et al., 2000). As previously stated, focal and salient PM cues 
should increase the involvement of automatic processing in prospec-
tive remembering, rendering performance less susceptible to load 
effects. Kidder et al. (1997) used non-focal and non-salient PM cues, 
which likely imposed an active monitoring strategy as the cognitive re-
sources required to perform the OT did not match the types of cogni-
tive resources needed to identify the cue, nor did the OT make aspects 
of the PM cue salient. So, the lack of processing resources to retrieve 
the planned intention when the OT must be disengaged might explain 
why participants tended to fail PM execution during a verbal WM task 
that, theoretically, would impose a load on WM storage rather than on 
executive processes. In other cases, salience and/or focality of the PM 
cue may be able to counteract the deleterious effects of limited process-
ing resources (Marsh et al., 2002; West et al., 2006; see also Marsh et 
al., 2000). For example, in the West et al. (2006) study, the PM cue was 
salient and focal which may have promoted PM retrieval even though 
participants performed a demanding n-back task. Still, despite using 
focal or salient PM cues, most studies revealed that PM was susceptible 
to OT regardless of the qualitative processing of PM cues. However, to 
determine how the content of a delayed intention may interact with 
different degrees of OT load is a question for future research.
Ongoing Task Load and 
Prospective Memory Commission 
Errors: A New Avenue of Research
Less is known about the role of demanding OTs on PM deactivation 
(see Table 5). Surprisingly, there is growing evidence that, under condi-
tions of heavy cognitive load or distraction, participants may continue 
to perform a previously planned intention when they no longer have 
to do so (Boywitt et al., 2015, Experiment 1; Matos et al., 2020; Pink 
& Dodson, 2013). These memory failures, termed as PM commission 
errors, are thought to occur when participants spontaneously notice 
the PM cue and fail to inhibit PM execution (Bugg et al., 2016; Scullin 
et al., 2012; Schaper & Grundgeiger, 2019). This can be observed, for 
example, in some studies (Boywitt et al., 2015, Experiment 1; Matos 
et al., 2020; Pink & Dodson, 2013, Experiments 1a and 1b) adding 
tone-monitoring, digit-monitoring or counting recall tasks to an LDT 
in which focal PM cues were embedded (i.e., pressing a key when 
target words were detected). Thus, the finding that more participants 
make more commission errors as a function of increasing OT com-
plexity is in line with the idea that an inefficient management of the 
available resources - that also serve to inhibit irrelevant information 
- is responsible for this type of PM failures (Bugg et al., 2016; Cowan, 
2017; Engle, 2002). Moreover, the salience and focality of the PM cues 
might have also accounted for the increased number of commission 
errors observed (Bugg et al., 2016; Scullin & Bugg, 2013; see Table S5 
in the Supplementary Material). However, the scarce number of studies 
in this field underscores the need to better examine the role of cogni-
tive load and PM cue salience on PM commission errors in order to 
clarify which conditions may be more prone to the occurrence of such 
memory failures.
Theoretical Implications
Notably, the earliest studies on divided attention and PM pinpointed 
the importance of considering whether the OT demands impact the 
executive processing or whether they simply induce an increase in stor-
age load (e.g., Marsh & Hicks, 1998; Otani et al., 1997). For instance, 
Marsh and Hicks (1998) reported that changing the difficulty of the OT 
without a deeper involvement of WM and executive control was insuf-
ficient to affect young adults’ PM ability in EBPM tasks. The current 
systematic review provided support for this claim, which may shed 
some light on the discrepant findings reported in the literature. 
As stated, cognitive load manipulations require participants to 
orient and manage their cognitive resources to respond effectively to 
both the ongoing and the PM task. To achieve that, WM resources and 
executive functions of inhibition are needed not only to hold informa-
tion temporarily in a heightened state of availability for performing 
both tasks (see Cowan, 2017), but also to keep WM (i.e., the focus of 
attention) free from irrelevant information (see Hasher et al., 2007 
for further details). However, WM capacity only allows for holding 
a limited amount of information. Thus, imposing higher demands 
through arithmetic, random number generation (e.g., Harrison et al., 
2014, Experiments 2 and 3; Logie et al., 2004; Marsh et al., 2002), plan-
ning (Stone et al., 2001), or task-switching tasks (Marsh et al., 2002; 
McNerney & West, 2007; West et al., 2011) has a deleterious effect on 
PM performance as there are fewer resources available to support PM 
retrieval when the associated PM cue is encountered. In such high-
load conditions, the competition for WM and executive resources and 
the need for goal prioritization resulted in worse PM performance 
when compared to low-load conditions. On the contrary, when par-
ticipants were engaged in less effortful tasks requiring storage of verbal 
or visual information, no PM decline was observed (e.g., Einstein et 
al., 1995, Experiment 3; Harrison et al., 2014, Experiment 1; Horn et 
al., 2011; Otani et al., 1997; Rendell et al., 2007, Experiment 2; Smith 
& Hunt, 2014). 
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Moreover, in a series of experiments, Baddeley et al. (1984) dem-
onstrated that retrieval from LTM did not appear to depend heavily 
on executive resources. In line with this idea, cognitive load manipula-
tions on LTM tasks did not influence PM performance (see Einstein 
et al., 1995, Experiment 3; d’Ydewalle et al., 1999; Rendell et al., 2007, 
Experiment 2). Indeed, different brain mechanisms appear to underly 
WM and episodic memory functions. Tasks relying on the central ex-
ecutive tend to recruit prefrontal and parietal brain regions (Collette 
& Van der Linden, 2002; Cona et al., 2015), whereas the encoding and 
successful retrieval of episodic memories require the additional in-
volvement of medial temporal areas (Dickerson & Eichenbaum, 2010; 
Rugg & Vilberg, 2013). Taken together, the tasks that resulted in PM 
decrements required more difficult monitoring, planning, inhibition, 
and task-switching resources to avoid making errors. These results 
lend further support to the notion that PM requires resources of the 
same type that contribute to successful OT performance, presumably 
due to the contribution of the WM and executive control processes. 
When those demands are great enough, decrements in prospective 
responding are observed.
Limitations and Future Research
First, some experiments reported a similar OT performance between 
low- and high-load conditions (e.g., Harrison et al., 2014, Experiment 
1; Marsh & Hicks, 1998, Experiment 4 and 5; McGann et al., 2002, 
Experiment 3), which could be explained by an ineffective load ma-
nipulation. Even so, PM performance was impaired in some of the 
former studies (e.g., Marsh & Hicks, 1998, Experiment 4). Thus, as 
PM cues are always embedded in an OT, it is possible that a trade-off 
occurred between PM and OT performance. Put differently, if more re-
sources were devoted to the ongoing activity, fewer would be available 
to execute the planned intention leading to a worse PM performance 
(e.g., d´Ydewalle et al., 1999). Yet, Marsh and Hicks (1998, Experiment 
2) did not find that participants traded accuracy in the OT to better 
perform the PM task, as they performed at a similar level on both con-
ditions. In this case, perhaps the focality of the PM cue (or the strength 
of the association between the cue and the intention) was able to coun-
teract the deleterious effects of fewer processing resources (McDaniel 
& Einstein, 2007). Thus, trade-off effects, as well as cue focality and 
salience, should be further considered in future studies. Moreover, 
since we observed no PM impairment despite cross-modality between 
PM and OT (e.g., Boywitt et al., 2015; Fronda et al., 2020; Otani et 
al., 1997), a better understanding of how congruent multisensory pro-
cesses may up-regulate (or benefit) PM cue detection under complex 
conditions is another promising topic for future research (Bonnici et 
al., 2016; Barutchu et al., 2019).
Second, we did not include studies exploring the effects of cogni-
tive load beyond EBPM and TBPM tasks, such as activity-based tasks. 
However, it is worth noting that the first two typically require the inter-
ruption of an OT, whereas activity-based intentions must be completed 
between tasks (e.g., return a book to the library immediately after the 
class; Brewer et al., 2011). Thus, future reviews should also probe the 
role of OT load on these activity-based intentions as its impact might 
differ according to the type of PM task. Finally, most of the studies in-
cluded in this review implemented cognitive load manipulation within 
the timeframe required to carry out the intention (i.e., performance 
interval; see Ellis, 1996; Kliegel et al., 2002). In this context, an avenue 
for future research would be to examine whether PM performance 
is vulnerable to the interference prompted by demanding conditions 
placed during PM encoding or during the delay interval between en-
coding and PM retrieval.
Conclusions
The present study was the first systematic review exploring the effects 
of cognitive load on young and middle-aged adults´ prospective re-
membering. There was substantial evidence indicating that PM per-
formance was hindered when cognitive resources were progressively 
captured by a difficult OT, by higher demands of a secondary task, or 
by task-switching conditions. A novel and counterintuitive finding 
was that, under demanding situations, one could also erroneously 
perform an intention which is no longer needed. Moreover, this review 
highlighted the crucial role of WM and executive demands required 
by OTs, as well as the characteristics of the PM cue, in predicting the 
successful accomplishment of PM intentions.
TABLE 5.  
Experiments on the Effect of Cognitive Load in Event-Based and Time-Based Prospective Memory Commission Errors
Experiment
Sample N  
(age-M; SD)
Ongoing task Secondary ongoing task
Key findings
PM OT
Event-based prospective memory tasks
Boywitt, et al., 2015–1 73 (21.86; 2.15) Lexical decision task Tone-monitoring task   % and RTs
Pink & Dodson, 2013–
1a and 1b
96 in each 
experimental 
condition
Lexical decision task Digit-monitoring task  =
Matos et al., 2020 140 (21.22, 4.27) Lexical decision task Counting-recall task   %
Time-based prospective memory tasks
Einstein et al., 1998 63 (19.8; 2.58)
Different tasks (vocabulary; implicit memory; 
internal source monitoring; perceptual speed; 
action control; compulsivity)
Digit-monitoring task = n/a
Note. PM = Prospective memory; OT = Ongoing task; E = Event-based task; T = Time-based task;  = Worse perfor-
mance; = Similar performance; n/a = not available.
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FOOTNOTES
1 When the OT processing overlaps highly with PM task processing, 
the PM task is considered focal. On the contrary, when the process-
ing overlap is low, the task is considered non-focal. For instance, in 
an LDT which requires the assessment of the semantic features of a 
string of letters, a focal PM task would be to press a key to a specific 
word (i.e., rake). It would be focal because determining whether a 
string of letters is a word or not encourages the semantic processing 
of the word, which aligns with the processing required to detect 
the PM cues. A non-focal task, in turn, would be to press a key 
if the string of letters contains a specific syllable. In this case, the 
detection of the PM cues would require the syllabic processing of 
the words, which differs from the semantic processing required by 
the LDT (Cona et al., 2016; Einstein & McDaniel, 2005; Uttl, 2011).
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